A literature survey has revealed that workers in construction sites are subjected to hazardous conditions all over the world and more so in developing countries. Kolkata, India is no exception. Three surveys namely workers' safety perceptions, managers' safety practices and cultural attitudes towards safety for both the workers and the managers have been conducted in four construction sites in and around Kolkata. The responses have been studied with statistical techniques like factor analysis, correlations and multiple regressions. The cultural dimensions were based on Hofstede (1991). It has been found that the awareness and belief of the workers have no significant correlations with the cultural dimensions. The workers have no safety related cultural ties and would be logical in accepting safety prescriptions. It has been further noted that workers' sensitivity to safety awareness is positively correlated with operational practices of managers. Therefore, enhanced safety training to managers which is comparatively easier would increase safety awareness among the managers which in turn would increase the safety awareness to workers.
Introduction
Construction sectors in developing countries could be a tool for effective growth. Despite such advantages for boosting economies higher risk level in construction sector is acknowledged worldwide. ILO (2005) estimated that more than 30% of worksite fatalities are in construction sector. Such higher risks are reported by other researchers (Murie, 2007) . Construction sector contributes less than 10% to the gross domestic product, but take up more than 37% of all industrial accidents in Singapore (Teo, Ling & Chong, 2005) . In developed economies, strong measures are adopted for reducing these risks to an acceptable level. For example, a code of practice for construction safety called CP 79 is mandatory for work value above US $ 5 million in Singapore (Teo et al., 2005) . However, construction risks are often ignored in developing countries spanning from Asia to South America (Koehn et al., 1995; Suazo & Jaselskis, 1993) . The situation is also not so different in the subcontinent. ILO (1995) reported that the occupational health and safety has not been developed in Bangladesh. The framework of existing occupational and health conditions of Pakistan's construction industry is inadequate and fragmented (Tahua, 2006) . Safety is generally ignored in Indian construction sites (Koehn & Reddy, 1999) . A case study in Srilanka (Jayawardane & Gunawardena, 1998) concluded that the work force is generally dissatisfied with work security. It was estimated a decade earlier that construction fatalities were about 600 persons for hundred thousand workers in India compared to that of 70 in USA (Koehn & Reddy, 1999) . These figures would indicate that a substantial section of the Indian workers in construction sites are compelled to work in a hazardous condition.
The scenarios are different in developed countries. For example, both the workers and supervisors in Finland felt that safe work habits improve production and accident prevention is the responsibility of everyone being a part of the skilful job performance (Niskanen, 1994) . Glendona and Litherlande (2001) found high level of concern while investigating the safety climate of an Australian road construction firm. In Australia, safety steps are extensive enough so that a safety management index reflecting the intensity of safety activities is proposed (Mohammed, 2002) . There are several reasons for such differences in safety climate in the two economic worlds. Teo, Ling and Chong (2005) identified four such factors namely policy, process, incentive and personnel. The www.ccsenet.org/ibr International Business Research Vol. 6, No. 8; legislation or government policy that makes it obligatory to follow safe practice is the most important step. The management is then under the threat of punishment for flouting safety rules. It is however related to the government and is extraneous to a site safety plan (Rowlinson, 1997) . Process factors refer to the production process of delivery. Sometimes safety principles might be breached in the process itself. (Dedobbeler & Beland, 1991) . One of the examples is employment of a chain of subcontractors common worldwide. The actual work is ultimately carried over by relatively tiny firms under influence of intense competition, poor middle management and effective communications leading to safety breach (Debrah & Ofori, 2001 ). The factor is related to macro economy of construction sector and is extraneous to a site safety plan. Incentive factor refers to the introduction of financial incentives for safety. Several researchers found it effective only in a limited scale (McAfee & Winn, 1989) .
The last one is the personnel factor. It refers to the attitude and commitments of both the workers and the management about the safety behaviour. This factor can be partially modified within a site setting with appropriate facility and effective training. It is a part of organizational culture where beliefs and values refer specifically to safety (Clarke, 1999) . One of the ways to investigate the safety culture is through conducting employee perception surveys as a tool for detecting their attitudes to safety (Toole, 2002) . The culture of a group has its influences on beliefs, attitude and perceptions.
A few of the studies in developing countries similar to India where safety perceptions were investigated through field interviews are summarized. Ngowi (1997) noted culture induced differences in construction management approach in Botswana. Sadullah and Kanten (2009) investigated the relationship between the safety climate and behaviors of the employees in a shipyard in Turkey. A five point Likert scale questionnaire survey of 125 individuals was studied. Factor analysis was used with the variables related to safety climate and the structural validity of the safety climate dimensions was tested. Multiple regression analysis was used for explaining the relationship between the dimensions of the safety climate and the safety behaviors of the employees. The study found empirical evidence supporting their hypothesis. Priyadarshini, Karunasena and Jayasuriya (2013) developed a construction safety assessment framework suitable for developing countries like Srilanka. A questionnaire survey in a five point Likert scale was administered to forty project professionals. A benchmark based on mean score was developed against which individual projects might be compared. It is a simple and direct tool for safety assessment. Okolie and Okoye (2012) evaluated the influence of national culture as defined by Hofstede (1991) on construction safety employing a survey of 180 participants in south east Nigeria. The study revealed that large power distance, weak uncertainty avoidance and short term orientation culture promote unsafe behaviors. Belel and Mahmud (2012) tried to identify the accident causes from a questionnaire survey in a five point Likert scale from fifty respondents in Yola, Nigeria. The main cause of accident has been found to be the absence of safety training. Moheeb, Khalid and Adnan (2012) conducted a questionnaire survey in a five point Likert scale from 209 crews about safety climate of construction sites in Gaza strip. Factor analysis was conducted. Factors like work environment, awareness, safety belief and supportive environment have been found to be the most important. James (2011) conducted semi structured interviews of 34 participants in a South African construction firm for finding the employees' well being and found safety as an important concern to the workers. Yakubu and Bakr (2012) conducted a structured questionnaire survey in 5 different construction sites for investigating site safety status as recommended by construction industry development board in Malayasia. The study identified 22 basic components of workplace inspection. The results reveal that the compliance levels for safety at construction sites are only averagely implemented. A questionnaire survey comprising of 25 factors in a Likert 5 point scale was administered to twenty state owned companies in China (Zeng, Wang & Tam 2002) and the relative importance of each factor was estimated. Lack of attention, reckless actions and poor safety conscientiousness were found to be the top three reasons of accidents. The authors commented that China performs very badly in safety by international standards. Tahua (2006) found connections between culture and construction safety practices in Pakistan. Questionnaire surveys among stakeholders and thereafter factor analysis were conducted. The study demonstrated that workers have the relatively high degree of risk and safety awareness. The overall behavior seems to be best explained by workers' attitudes towards the managements' safety responsibilities. The study showed that workers are collective and opt for higher uncertainty avoidance in their attitudes.
Methods
In the present research, the safety environment in the construction sector in Kolkata, India has been investigated through analysis of the responses of three different questionnaire surveys. The three surveys dealt with the safety perception of construction workers (worker's survey), the safety practices employed by the construction managers (manager's survey) and the prevailing safety culture (cultural survey) all in the context of the city of Kolkata. The first two surveys reflects the attitude of two different groups, viz. construction workers and construction managers, which is a function of divergent factors like economic status, formal training and most importantly on its cultural backgrounds. Hofstede (1991) argues that culture of a society can be quantitatively distinguished by several dimensions. Therefore, the third survey has been conducted among the site personnel (both workers and managers) for estimating Hofstede's dimensions of culture for the safety climate in the construction sector of Kolkata. Similar studies have been executed in construction sites in other developing countries stated earlier. Numbers of similar studies like Sadullah and Kanten (2009), Tahua (2006) and Belel and Mahmud (2012) have been consulted while developing the questions set in the surveys. These studies mostly used a 5 point Likert scale in questionnaires comprising of a set of questions related to site safety. The questions in this study are similar to that of others in a 5 point Likert scale. The questions were placed before the respondents and the responses were assigned 1 to 5 points for "strongly disagree" to "strongly agree" type replies.
Surveys have been conducted among one hundred workers and fifty site supervisors and managers in four numbers building construction sites in or around Kolkata.
The survey responses are statistically analyzed using SPSS 17.0 (Statistical Package for Social Sciences). Firstly, underlying dimensions of worker's safety perceptions, manager's safety practices and safety culture are extracted through factor analysis (principal component analysis with varimax rotation). The analysis arranges different variables (i.e., questions) in a particular survey under reduced number of groups or factors. These reduced numbers of factors are considered as the underlying dimensions for that survey. The average score for any extracted dimension was then calculated by averaging the mean scores for each variable grouped under that factor. Section-3.1 elaborates the analysis method adopted during factor analysis.
Secondly, a multiple correlation analysis is carried out to see the interrelationship among the extracted dimensions from all the three surveys. The survey responses for all three surveys were stratified into six experience groups depending on the age of the respondents for stratifying the three different surveys on a common criterion. Details of the analysis procedure are presented in Section-3.2.
Finally, the dimensions of worker's safety perceptions were regressed against the extracted dimensions of the remaining two surveys. Multiple regressions are performed to see the predictability of worker's safety perceptions through manager's safety practices and cultural dimensions of safety. The procedural details are provided in Section-3.3.
Results

Factor Analysis
The questionnaire surveys carried out for worker's safety perceptions, manager's safety practices and prevailing safety culture originally consisted of 24, 14 and 25 variables (questions) respectively. Factor analysis, a multivariate statistical technique has been used on the responses for identifying and extracting smaller number of underlying dimensions for all the three surveys. Prior to actual factor analysis a data screening was done for all of them to check the suitability for factor analysis.
A visual inspection of the correlation matrix for worker's survey reveals good correlation among most of the variables. The anti-image correlation matrix reveals that the MSA (Measure of Sampling Adequacy) values for all the variables are above 0.50 (ranged from 0.701 to 0.946) which is satisfactory for further analysis. The variables also qualified Kaiser-Meyer-Olkin measure of sampling adequacy and Bartlett's test of sphericity as shown in Table 1 . Therefore, final factor analysis was run with the selected twenty-four variables.
The correlation matrix for manager's survey shows poor correlation (< 0.30) among most of the variables. Therefore, the factor analysis is likely to be inappropriate. The MSA values of QM4, QM7, QM11 and QM14 are below 0.50 (ranged from 0.344 to 0.494). Excluding these four variables another analysis was run and the MSA values of QM8 and QM10 were found to be 0.465 and 0.499 (i.e., < 0.50) and they were excluded from further analysis. In subsequent steps, QM13 and QM12 were also excluded based on the same criteria. The final analysis was run with the remaining six variables. The correlation matrix showed that more than 60% of correlations were more than 0.30 which was adequate for further analysis. The MSA values, ranged from 0.589 to 0.731, were also found to be satisfactory. The variables also qualified Kaiser-Meyer-Olkin measure of sampling adequacy and Bartlett's test of sphericity as shown in Table- 1. These six variables were considered for final factor analysis. 2. The test is highly significant for all three surveys. Factor analysis is appropriate.
3. Only those variables having factor loading > 0.50 are retained.
A good correlation among most of the variable was observed from the correlation matrix of the cultural survey. However, QC4, QC15, QC20, QC21 and QC24 were observed to be poorly correlated with the others. The MSA values of QC15, QC21 and QC24 were also found to be below 0.50 (ranged from 0.330 to 0.457). Another analysis was run excluding these five variables and the MSA values for the twenty variables were ranged from 0.718 to 0.942 which was considered satisfactory. The variables also qualified Kaiser-Meyer-Olkin measure of sampling adequacy and Bartlett's test of sphericity as shown in Table 1 . For final factor analysis these twenty variables were considered.
A principal component analysis with varimax rotation was performed for all the three surveys. Kaiser's criterion of remaining components with eigen values greater than 1 was followed as the number of variables were less than 30. The Scree Plots are shown in Figure 1 . Only those variables with factor loading greater than 0.5 after rotation were retained within the extracted components for result interpretation. Based on this criterion, QC5, QC23 and QC25 were eliminated for cultural survey as their factor loadings were below 0.50. For the other two surveys, all the variables qualifying for final factor analysis were retained after factor extraction. The results of factor analysis are presented in Table 2 through Table 4 . The factor analysis differentiated the survey questions into four classifications. Each factor was subjectively labeled depending on the type of questions contained therein. Three classifications were found to be somewhat similar to that of Tahua (2006) and similar labels were retained. An additional label, work dynamism was used for questions for the fourth factor that tend to describe the variability of safety issues.
The questions were stratified into two factors after analysis. The first was called strategic because it referred to the safety management plan. The second group was called operational because the questions referred to actions related to safety management. The factor analysis for cultural survey differentiated the survey questions into three classifications. The groupings of questions were not identical but only similar to that of Tahua (2006) . The labels based on Hofstede (1991) that were also used by Tahua (2006) were mostly retained. Hofstede (1991) defined power distance as the extent to which the less powerful members of the organizations expect and accept that power and decision making abilities are distributed unequally. The questions related to application of authority were found to be grouped together in FC1 which has been labeled as Power distance. Hofstede (1991) defined collectivism as the affinity to the cohesive groups in which members tend to view issues in the same line. Questions related to group thinking was found to be collated into FC2 and termed as collectivism. Uncertainty avoidance is the extent to which the members of a culture feel threatened by uncertain situations. The classification FC3 has similar questions and is labeled as uncertainty avoidance.
Radar diagrams as shown in Figure 2 are drawn for each of the surveys for showing the overall scores of the extracted dimensions defined on a scale from 0 to 100%. For any extracted dimension it was calculated based on www.ccsenet.org/ibr
International Business Research Vol. 6, No. 8; the mean scores for each variable related to that factor. For example, the overall score for the first factor for worker's survey (FW1: Awareness and Belief) was calculated by the summation of mean scores for variables QW8, QW4, QW23, QW3, QW7, QW13, QW21, QW17, QW20 and QW5 divided by the total possible maximum score of these ten variables. The overall score for the said dimension (FW1) was thus found to be 57.48%.
Figure 2. Radar diagram
The Figure 2 reveals the mindsets of the surveyed sample. Workers survey shows higher FW2 that is physical work environment. The workers feel that they are well aware of the risk. They can identify the hazards effectively. The factor FW4 that is work dynamism is low among workers. It shows an inefficient communication channel with the management. Workers find training does not help and management does not encourage their feedback. However, FW1 that is awareness and belief is high. It shows that the workers are convinced about management's commitments towards their safety. In mangers' survey, a value of 55.47% has been found for strategic management plan. It signifies that little over half of the management team in the survey population are satisfied with the strategic safety plan of their company. Similarly the cultural survey reveals important nature about the site personnel. Higher FC1 indicates that workers respect power and authority of the managers. Higher FC2 indicates that workers tend to follow opinions of their peers and think cohesively as a group. Higher FC3 indicates that workers are uncomfortable with the new situation and would try to avoid uncertainty.
Interrelationship between the Extracted Dimensions
The dimension reduction through factor analysis of the three surveys yield four dimensions of worker safety perceptions, two dimensions of manager's safety practices and three cultural dimensions of safety. An effort has been made for finding the interrelation through multiple correlation analysis. Responses from all three surveys were stratified into six experience groups depending on the age of the respondents for stratifying the three different surveys on a common criterion. Each of the responses was assigned an experience score ranging from 0 to 6 using Equation 1. Vol. 6, No. 8; groups. In this way, three matrices were developed for three different surveys (6×4 for worker safety perception, 6×2 for manger safety practice and 6×3 for safety culture). These three matrices were then combined and a multiple correlation analysis was run for finding correlation among different factors. The Pearson Correlation Coefficients among the extracted dimensions were shown in Table 5 . Awareness and belief (FW1) of the workers was found to be negatively correlated with work dynamism (FW4). A strong positive correlation was observed between physical work environment (FW2) and supportive environment (FW3). However a significant negative correlation was observed between FW2 and FW4. The rest of the correlations among the dimensions of worker safety perceptions were found to be statistically insignificant. The two dimensions of manager's safety practices i.e., strategic (FM1) and operational (FM2) were found to be slightly negatively correlated. The cultural dimensions were observed to be positively correlated with one another. The power distance (FC1) and uncertainty avoidance (FC3) showed a strong correlation.
The correlations among the dimensions of three different surveys revealed interesting trends. No significant correlation was observed between awareness and belief (FW1) and cultural dimensions (FC1, FC2, FC3). It was only slightly negatively correlated with the strategic (FM1) dimension of manager's safety practices. Physical work environment (FW2) was negatively correlated with (FM1) and power distance (FC1) but showed a strong positive correlation with operational (FM2) dimension. The supportive environment (FW3) was observed to be positively correlated strongly with FM2 and negatively correlated weakly with power distance (FC1). The work dynamism (FW4) however strongly correlated with manager's safety strategies (FM1) and significantly with collectivism (FC2) in a positive manner but was negatively correlated with the power distance (FC1). Between two dimensions of manager's safety practices, only the strategic factor (FM1) showed a significant positive correlation with the collectivism (FC2) of the cultural dimensions.
Prediction of Worker's Safety Perceptions through Manger's Safety Practices and Cultural Dimensions
Regression analyses are carried out to evaluate if the four dimensions of worker safety perceptions (dependent variables: DV) can be predicted through the two dimensions of manager's safety practices and the three cultural dimensions of safety (independent variables: IV).
The same matrices used for correlation analysis were used for the multiple regressions. Each of the four DV (FW1, FW2, FW3 and FW4) was regressed separately with the five IVs (FM1, FM2, FC1, FC2 and FC3) using linear regression technique of ordinary least square (OLS) as all the variables were continuous. The results were summarized in Table 6 . The workers' safety perceptions were observed to be predictable through a linear relationship with the manger's safety practices and cultural dimensions of safety. 
Discussion and Conclusions
Teo, Ling and Chong (2005) identified four factors affecting the safety climate in construction sites. Out of these, the personnel factor that is the attitude and commitments towards the safety climate were investigated in this study. Structured questionnaire surveys consisting of three sets of queries for worker's safety perceptions, manager's safety practices and prevailing safety culture were conducted among one hundred construction site workers and fifty site supervisors and managers. The questions were based on the similar studies conducted in other developing countries.
A screening of the observations was performed before factor analysis as shown in Table 1 . Factor analyses were conducted for extracting smaller number of underlying dimensions for the three surveys shown in Tables 2, 3 Table 5 for investigating the interrelation among extracted dimensions. Regression analyses were conducted in Table 6 to find if worker safety perceptions can be predicted through manager's safety practices and cultural dimensions. The results have been presented in the following.
(1) It has been noted that awareness and belief of the workers have no significant correlations with the cultural dimensions in the surveyed site. It shows that the workers' safety awareness is not influenced by any ideas embedded in culture which is expected in a contemporary society. It also means that workers would abide by reasonable logic for taking safety measures but would not be tied to any preconceived notion.
(2) Worker awareness is weakly related to manager's strategic plan. It indicates that the workers pay some but not serious attention to the safety planning of the management. It is so expected because the workers would not have full information or training about the managers safety planning.
(3) Physical work environment is negatively correlated to power distance. As the power distance that is the respect to authority increases the workers' sensitivity to safety hazards decreases. The workers tend to think less about safety aspects and expect that the managers would advise about these. Similarly, work dynamism is negatively correlated with power distance. It shows that as the respect to authority increases the workers' sensitivity in reacting to managers' safety feedback decreases. The workers seem to expect that the managers would advise them continuously for the safety actions.
(4) Work dynamism is positively correlated with collectivism. Work dynamism that is the safety training and feedback acceptance would increase with the cultural collectivism that is the tendency of group thinking. The training and feedback acceptance is also positively related to strategic safety plan. This is so expected because an increase in safety planning should also increase the receptivity of safety feedback.
(5) Physical work environment that is workers' sensitivity to safety awareness is positively correlated with operational practices of managers. This is an important finding. It indicates that the safety practices adopted at site by managers would have a trickledown effect in increasing the workers' safety perceptions.
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The findings provided a road map for instituting an effective safety scheme in sites. Firstly, the workers have no preconceived cultural baggage about safety effectiveness. There would be no inbuilt cultural resistance from workers in imposing safety rules. Secondly, the training imparted on the managers would percolate through the workers' safety perceptions. Since trainings to managers are logistically easier and comparatively economical focus of safety training on managers would result the desired effect of higher safety perceptions to the workers.
